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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 
LISTING OF CLAIMS: 

1. (Currently amended) A method of selectively separating a target small 

molecule from an aqueous solution comprising: 

contacting the aqueous solution with a water-soluble polymer that is capable of 
forming a water-soluble polymer/small-molecule complex with the target small molecule 
for a time sufficient to allow the target small molecule to form the complex with the 
water-soluble polyme r, wherein the water-soluble polymer has a molecular weight: and 

treating the aqueous solution by ultrafiltration with an ultrafiltration membrane 
having a predetermined molecular weight cutoff value that is less than the molecular 
weight of the water-soluble polymer , the ultrafiltration membrane being selected to 
separate the target small molecule from the solution by having the water and the other 
dissolved chemicals pass through the membrane while the water-soluble 
polymer/molecule complex and water-soluble polymer is retained and concentrated Into 
an aqueous solution containing water-soluble polymer/molecule complex and water- 
soluble polymer. 

2. (Original) The method of claim 1 , wherein the water-soluble polymer is initially 
dissolved in a reaction solution, the contacting comprising mixing the aqueous solution 
with the reaction solution. 

3. (Original) The method of claim 1 , further comprising releasing the target small 
molecule from the aqueous solution containing water-soluble polymer/molecule 
complex. 

4. (Original) The method of claim 3, wherein the target small molecule is selected 

from the group consisting of sulfuric acid, phosphoric acid, boric acid, arsenic acid, 

perchloric acid, arsenous acid, silicic acid, selenic add, selenlous acid, antimonous 

acid, iodine, ammonia, organic acids including acrylic acid, N-methyliminodiacetic acid, 

2 

PAGE 3/24 1 RCVD AT 9/21/2005 3:09:55 PM pastern Daylight Time] 1 MmOBUHBl 1 DNIS:2738300 * CSID:5056656342 ■ DURATION (mriKs):0M4 . 



03/21/05' WED 12:03 FAX 5056656342 



LC 



@004 



SN: 10/546,393 
Docket No. S-89,639 

In Response to Office Action dated June 21 , 2005 

DTPA, nitrilotriacetic acid, inimododiacetic acid, and ethylenediaminetetraaceticacid, 
organic amine bases including methylamine and dimethylamine in general, and 
aromatic amines and polyamines, organic neutral molecules including alcohols, 
aldehydes, nitrites, amides, maleimide, maleonitrile, fumaronitrile, and acrylamide, food 
additives, drugs, pesticides, polypeptides, antibodies, pharmaceutical compounds, 
antibiotics, coenzymes, and nucleic acids. 

5. (Original) The method of claim 3 wherein the target small molecule is released 
by adding a stripping solution to the aqueous solution containing water-soluble 
polymer/molecule complex. 

6. (Original) The method of claim 5 wherein the stripping solution comprises one 
or more of the following: deionized water, basic solution, acidic solution, organic 
solvents, hot water, cold water, and competing ligands. 

7. (Original) The method of claim 3 wherein the target small molecule is released 
by electrodialysis. 

8. (Original) The method of claim 1 , wherein the target small molecule is selected 
from the group consisting of sulfuric acid, phosphoric acid, boric acid, arsenic acid, 
perchloric acid, arsenous acid, silicic acid, selenic acid, selenious acid, antimonous 
acid, iodine, ammonia, organic acids including acrylic acid, N-methyliminodiacetic acid, 
DTPA, nitrilotriacetic acid, inimododiacetic acid, and ehylenediaminetetraacetic acid, 
organic amine bases including methylamine dimethylamine, alkylamines in general, and 
aromatic amines and polyamines, organic neutral molecules including alcohols, 
aldehydes, nitriles, amides, maleimide, maleonitrile, fumaronitrile, and acrylamide, food 
additives, drugs, herbicides pesticides, polypeptides, antibodies, pharmaceutical 
compounds, antibiotics, coenzymes, and nucleic acids- 

9. (Original) The method of claim 1 , wherein the water-soluble polymer contains 
one or more binding groups selected to bind the target small molecule. 
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10. (Original) The method of claim 9, wherein the one or more binding groups are 
selected from the group consisting of diol derivatives, triol derivatives, tetraol 
derivatives, glucuron derivatives, thiol derivatives, dithiol derivatives, amide derivatives, 
polyphosphonic acid derivatives, guanidinum derivatives, carboxylate derviatives, 
permethylate derivatives, cavity-containing host groups, molecules containing a boron 
atom capable of functioning as a Lewis acid center, and affinity groups. 

1 1 . (Original) The method of claim 1 0, wherein the water-soluble polymer has a 
formula selected from the group consisting of 




OH 



OH 

wherein n is an integer between about 12 and about 12,000; 

PEI 



HO 




OH 
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wherein PEI represents polyethylenimine having a molecular weight in the range 
from about 5,000 to about 1 00,000; 



PEI 



HO 




R = OH. OBt 



wherein PEI represents polyethylenimine having a molecular weight in the range 
from about 5,000 to about 100,000; 



HO 




OH 



wherein PEI represents polyethylenimine having a molecular weight in the farige 
from about 5,000 to about 100,000; 
and 



PEI 




OH 
OH 



Wherein PEI represents polyethylenimine having a molecular weight in the range 
from about 5,000 to about 100,000: 
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PEI 



wherein PEI represents polyethylenimine having a molecular weight in the range 
from about 5,000 to about 100,000; 



PEI 




wherein PEI represents polyethylenimine having a molecular weight ifi the range 
from about 5,000 to about 100,000; 



PEI 



SH SH 



n~0, 1,2, 3 
m = 0. 1,2,3 



wherein PEI represents polyethylenimine having a molecular weight in the range 
from about 5,000 to about 100,000; 



12. (Original) The method of claim 1 , wherein the water-soluble polymer 
comprises a water-soluble backbone polymer with attached small molecule binding 
groups. 
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13. (Original) The method of claim 1 2, wherein the backbone polymer is Selected 
•from the group consisting of polyvinylamine, polyallylamine, polyacrylamide, 
poiyethylenimine. polyacrylic acid, polymethacrylic acid, polyvinylalcohol, 

: polyvinylacetate, polypyrrol, and hyperbranched polymers. 

14. (Original) The method of claim 12, wherein the binding groups are selected 
from the group consisting of a tartrate derivative, a diol, a triol. a tetraol, a thiol, a 

, dithioli a cavity-containing host groups, cage-shaped host, a calixarene-containing . 

polymer, a cyclodetran containing polymer, molecules containing a boron atom capable 
. of functioning as a Lewis acid center, an antibody, a Fab fragment of an antibody, a 

F(ab)2 of an antibody an antigen, and a polypeptide. 



1 5, (Original) The method of claim 1 4, wherein the backbone polymer is 
poiyethylenimine. 



1 6. (Original) The method of claim 1 , wherein the water-soluble polymer is • . 

■ selected from the group consisting of polyefhylenimirie, permethylated poiyethylenimine, 
guanidinium poiyethylenimine, carboxylated poiyethylenimine, phosphoralated 
poiyethylenimine, poly(ethylenimine ethyenesdlfide), glycidol poiyethylenimine, tartrated 

. poiyethylenimine, diphosphoralated poiyethylenimine, polyvinylamine, polyacrylic acid, 
polyvinylalcohol, polyvinylacetate, polypyrrol, polymethacrylic acid, and hyperbranched 
polymers. 

17. (Original) The method of claim 1 6,. wherein the water-soluble polymer has a 
molecular weight in the range from about 5,000 to about 100,000. 

18. (Original) The method of claim 17, further comprising releasing the target ■;, 
small molecule from the aqueous solution containing water-soluble polymer/nidlecule 
complex. 
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19. (Original) The method of claim 17, further comprising releasing the target 
small molecule from the aqueous solution containing water-soluble polymer/molecule 
: complex. 

• ■ ■ * 

■ ■ ■ ^ » • 

.20. (Currently amended) A method of selectively separating a target small 
molecule from an aqueous solution comprising: 

contacting the aqueous solution with a water-soluble polymer that is capable Of 
forming a water-soluble polymer/molecule cornpiex with the target small molecule for a 
. : time sufficient to allow the target small molecule to form the complex with the water- 
■ soluble polymer, the water-soluble polymer having been pre-purified so as to have 
. polymer meteeute sizes molecular weights capable of being retained by an ultrafiltration, 
membrane with a molecular weight cutoff value of a first pre-selected level and 
essentially free of polymer mntnnu i n sizes molecular Weights capable of passing through 
a membrane with a molecular weight Cutoff value of a second pre-selected level, the 
first pre-selected level being larger than the second pre-selected level; and 

treating the aqueous solution by ultrafiltration with an ultrafiltration membrane, 
the ultrafiltration membrane being selected to separate the target small molecule from 
: the solution by having the water and the other dissolved chemicals pass through the 
membrane while the water-soluble polymer/molecule complex is retained and 

■ ■ 

concentrated into an aqueous solution containing water-soluble polymer/molecule 

*■•..■ 
complex. 

21. (Original) The method of claim 20, wherein the water-soluble polymer is 
initially dissolved in a reaction solution, the contacting comprising mixing the aqueous 

. solution with the reaction solution. 

• > ■ 

* . * ■ 

22. (Original) The method of claim 20, further comprising releasing the target . 
small molecule from the aqueous solution containing water-soluble polymer/molecule 
complex. 

. - •* 

* 

. 23. (Original) The method of claim 22, wherein the target small molecule is 
. selected from the group consisting of sulfuric acid, phosphoric acid, boric acid, arsenic 

• • • • 
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acid, perchloric acid, arsenous acid, silicic acid, selehic acid, selenious acid r 
, antimbnous acid, iodine, ammonia, organic acids including acrylic acid, N- 
methyliminodiacetic acid, DTPA, nitrilotriacetic acid, ihimododiacetic acid, and 
ethylehediaminetetraacetic acid, organic amine bases including methylamirie arid 
dimethylamine, organic neutral molecules including alcohols, aldehydes, nitriles, 
amides, maleimide, maleonitrile, fumaronitrile, and afcrylamide, food additives, drugs, 
pesticides, polypeptides, antibodies, pharmaceutical compounds, antibiotics, 
*■' coenzymes, and nucleic acids. 

24. (Original) The method of claim 22 Wherein the target small molecule lis . 
released by adding a stripping solution to the aqueouis solution containing water-sbiuble 
polymer/molecule complex. 

. • 25. (Original) The method of claim 24 wherein the stripping solution comprises 
- one or more of the following: deionized water, basic solution, acidic solution, organic 

• ■ 

solvents, hot water, cold water, and competing ligands. 

. 26. (Original) The method of claim 22 wherein the target small molecule is 
. . released by electrodialysis. 

27. (Original) The method of claim 20, ; wherein the target small molecule is 
selected from the group consisting of sulfuric acid, phosphoric acid, boric acid; arsenic 
add, perchloric acid, arsenous acid, silicic acid, selehic acid, selenious acid, 
. antimonous acid, iodine, ammonia organic acids including acrylic acid, N- 
methyliminodiacetic acid, DTPA, nitrilotriacetic acid, inimododiacetic acid, and 

ethylenediaminetetraacetic acid, organic amine bases including methylamine 

• . **".'• 

dimethylamine, alkylamines in general, and aromatic amines and polyamines, organic 

neutral molecules including alcohols, aldehydes, .nitriles, amides, maleimide, 

maleonitrile, fumaronitrile, and acrylamide, food additives, drugs, herbicides pesltiddfes, 

" . «* 

; polypeptides, antibodies, pharmaceutical compounds, antibiotics, coenzymes; arid 

. nucleic acids. 

• .«• 

■ 

. - 
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28. (Original) The method of claim 20, wherein the water-soluble polymer 
contains one or more binding groups selected to bind the target small molecule, 

29. (Original) The method of claim 28, wherein the one or more binding groups 
are selected from the group consisting of diol derivatives, triol derivatives, tetraol 
derivatives, thiol derivatives, dithiol derivatives, amide derivatives, polyphosphonic acid 
derivatives, guanidinum derivatives, carboxylate derviatives, permethylate amine 
derivatives, cavity-containing host groups, a cage-shaiped host, a calixarene-cbritairiih^ 
polymer, a cyclodetran-containing polymer, molecules containing a boron atom capable 
of functioning as a Lewis acid center, and affinity groups. 



30. (Original) The method of claim 29, \Arfierein the water-soluble polymer has a 
formula selected froni the group consisting of 



• . ■ 




OH 



Wherein n is ah integer between about 12 and about 12,000; 



PEI 




R = OH,OEi 
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wherein PEl represents polyethylenimine having a molecular weight in the range 
from about 5,000 to about 1 00,000; 




from 



wherein PEl represents polyethyieriinriine having a molecular weight in the range 
about 5,000 to about 1 00,000; 



.« • 



PEI 



HN 



HO 




OH 



from 



. wherein PEIrepresehts polyethylehimihe Having a mblecul^r Weight in the range 
about 5-000 td about 100,000; and 



PEI 




OH 
OH 



wherein PE [ represents pblyethyienimine having a molecular weight in the range 
from about 5^000 tb about 100,000 



11 
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wherein PEI represents polyethylenimine having a molecular weight in the range 
from about 5,X)00 to about 100,000; 




wherein PEI represents polyethylefiimihe having a molecular weight In the range 
from about 5,000 to about 100,000; 



PEI 




ri = 0, 1,2,3 
m = 0. 1, 2, 3 



: wherein PEI represents pblyethylehimihe having a molecular weight in the range 
from about 5,000 to about 100,000; 



31 . (Original) The method of Claim 20, Wherein the water-soluble polymer 

♦ ..." •* * • 

comprises a water-soluble backbone polymer with attached small molecule binding 
groups. ■ 



.12 
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* ■ ■ « 



. . 32. (Original) The method of claim 31 ; wherein; the backbone polymer is selected 
from the group consisting of pblyvihylamihe; poiyallylarnine, polyacrylarnide, 
; polyethylenimine, polyacrylic acid, poiymethacfylic acid, polyvinylalcohol, 
; poiyvinylacetate, polypyrrol, and hyperbranctied polymers. 

* ■ ■ ■ * * * 

33. (Original) The method of claim 31 , wherein the binding groups are selected ' 
from the group consisting of a tartrate :derivtetive; a biol, a triol. a tetraol, a thiol, a 
dithiol, a cage-shaped host/ciavity-coritaining host groups, a c^alixarene-cohtaining 
polymer, a cyclodextran-containirig polymer an antibody, a Fab fragment of ah . 
antibody, a F(ab)2of an antibody an antigen, hfiotfeciiles containing a boron atofH 
capable of functioning as a Lewis acid center, and a polypeptide. 

* ■ * ■ • ■ 

• . .... • . .« 

• '*..*'.> * • 

34. (Original) The method of claim 33, Wherein the backbone polyrtier is 

.• * 

.polyethylenimine. 

•* ■''«**•..•■.. ■ . 

• . ■' • • '•.*-.•■.■■■'.■' ■ • , . • ' . * • • 

35. (Original) the method of claim 20, where! ^ 
selected from the group consisting of polyethylenimine, permethylated poiyethyienirhirie, 
guanidinium polyethylenimine, carbdxylated pdlyethyienieimine, phosphoralated 
polyethylenimine, poly(ethy lenimine ethyienesulfide), 'glycidol polyethylenimine; tartrated 
polyethylenimine, diphosphoralated pblyethyleriirtiihe;. polyvinylamirie, polyacrylic acidi 

polyvinylalcohol, poiyvinylacetate; pblyjfyrrol pblymisthylacrylic add, arid hyperbiranchefd 

• . •■ 

polymers. 



36. (Original) the method of clainri 35, whfereih the water-soluble polymer tias-a 
molecular weight in the range from about 5,000 to about 1 00,000. 



37. (Original) The method of blairii 36* furthef comprising releasing the target 
v small molecule from the aqueous solution containing- water-soluble polymer/mdleoule 
complex. 

• • .* 

• 38. (Currently amended) A method of selefctiV6ly separating a target small 

• ■ ■ 

• molecule from an aqueous solutibn comprising: ; 

• • ...» - » 
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contacting the aqueous solution with a water-sbluble polymer that is capable of • .. 
: forming a water-soluble polymer/moledule cbmplek with the target small molecule for a " . 
time sufficient to allow the target small molecule to form the complex with the Water- • . .. 
soluble polymer, the target small molecule being selected from the group consisting of 
boric acid, arsenic acid, arsenous acid, seienous acia\ selenic acid, arrd,antimorious . 
acid, the water- soluble polymer having been pre-purified so as to have polymer 
meteeute gi^ee molecular weights capable of being retained by an ultrafiltration 

.*■•.«* * * ■ ■ 

membrane with a molecular weight cutoff value of a first pre-selected level and , 
essentially free of polymer molecule sizes moiecuiar weights capable of passing through 
a membrane with a molecular weight cutoff value of a second pre-selected tevel r the 
first pre-selected level being larger than the second pre-selected level; and 

treating the aqueous solution by ultrafittration with an ultrafiltration mierhbrane,. 
the ultrafiltration membrane being selected to separate the target small molecute from 
the solution by having the water andithe other dissolved chemicals pass thrbugh the . 
membrane while the water-soluble pdlymer/molecule^Complex is retained and 
concentrated into ah aqueous solution containing water-soluble polymer/molecule 
complex. 



• * 



* ♦ • 



39, (Original) The method 6f 6feim 38, \vherelrii the water-soluble polymer is 
initially dissolved in a reaction sdutibn, the contacting comprising mixing the aqufeous 
solution with the reaction solution. 

• » • » « . ■ , 

* • * ■ ■ ■ 
• • • » ■ i ■ » « 

■ .. * • . ■ -**■".•.■'-•*■' •-' •-■*"... 

. . 40. (Original) The method of claim 3S, further ^comprising releasing Retarget 
small molecule from the aqueous solution containing water-soluble polymer/molecule 
complex. •;• 



; . 41. (Original) the method tif claim 4b Wherein; the target small molecule Is ; . 
released by adding a stripping solution to the aqueous solution containing, water-soluble 
. polymer/molecule complex. 



t * ■ * r « • •* 
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42. (Original) The method of claim 41 wherein the stripping solution comprises 
• one or more of the following: delonized water, basic solution, acidic solution, organic 
solvents, hot water, cold water, and competing tii 



. 43. (Original) The method of cfeim 40 wherein'the target small molecule is 
released by electrodialysis. 



. * ■ * 



44. (Original) The method of claim 38, wherein the water-soluble polymer ... 
contains one or more binding groups selected to bind the target small molecule, the 
binding groups being selected from me group consisting of a tartrate derivative arid a 
dior derivative. 

■ • .-*.■. * 

.... . t ,* 

45. (Original) The method of claim 38, wheirein.the water-soluble polymer has a 
formula selected from the group consisting of 




wherein n is an integer between about 12 ahdabout 12;6b0; 



V 



« • 
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R-OH, OEt 



* .* • 



* ♦ ■ 



wherein PEi represents pbiyethyfenirriihe in the range 

from about 5;000 to about 100,000; ; 




wherein PEi represents poiyethyiertimihe having a molecular weight iff the range 
from about 5;000 to about 100,000; /£■ 



PEI 



HN 



HO 




OH 



16 
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■ .■ ■ 



: wherein PEI represents poiyethylem^ weight in the range 

■ • • ■ ■ 

from about 5,000 to about 100,000; and ' 



. P EI 




\A/' 



OH 
OH 



♦ > • 



wherein PEI r-epresents pbiyethylenirriine withfia molecular Weight in the range 
from about 5,000 to about 100,000 




- • - / . 



; wherein PEI represents pdlye^yleriiniiihe haVijpig a molecular weight irt the range 
from about 5,000 to about 1 00,000; •£ 




; wherein PEI represents pblyethyienirtirife having a molecular wfcightiri the rShgei 

* • • • .•*■ • .* * /.* 

from about 5,000 to about 100,000; & ••> : ." ">% 
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t * * 



SH ; ^'= 0,1,2* 3 
. m - 0.1, 2, 3 



• . * • 



wherein PE1 raipf esents 'poiyB^'yl^WiWiirle ""hiayfAfi|:3S molecular weight in the range 
from about 5,000 tb about 100,000; . ; ■■ 



46. (Original) the method : bf claim 45rwherein the water-soluble pblymer has a 
molecular weight in the range from about 5,000 tb about 100,000. 



.<■• 



: 47. (Original) The method of 'ddihri- 38;!'Wh&lre1i$;the' water-soiuble polymer" is 
polyethylenimine, b^rmeihyfated pbiy^thylehlm polyethyleriime, 
phosphoralated polyethylerieimine, pbly{^ . 
polyethylenimine, tartrated pblyethylehime, diphbspHpralated polyethyfenlme, 
poiyvinylamine, or polyallylaminec 



48. (CUrrferitiy amended) Kf^tiAitid 6f " SeTebtty&iy . eeparatMg 'chrolrfiic" sc^' Cartel :.. 
• perchloric acid frorn an aqueous soliit^ 
V the method comprising: 1- . 

contacting the aqueous solution with a water-soluble polymer that is cap^bte of 
. forming a water-soluble polymer/mbtebule complex With the chromic afcid for a time } 
; sufficient to allow the target small ^ complex with the water-soluble 

polyme r, wherein the water-solubre bblvmer has a weight : and 

; . . treating the aqueous solution by ^Itrafilti^tibirti^^thi an Ultrafiltration membrane, 
; the ultrafiltration membrane having a mblecul^ value that is .ieSs than the 

molecular weight of the polymer and: being selededfo separate the Chromic acid from 
the: solution by having the water and the Other dissolved chemicals pass through the 
, membrane while the water-wluble pblyri^ is retained arid . 

.; concentrated into an aqueous solution cbnta^ polymer/moiecuie 

... t s ■ ...- v 
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49. (Original) The method of ci&irri 48, '«ih6r^the w&ter-soltibie pdiymer is 
initially dissolved in a reaction solution, 
solution with the reaction solution: *' 



50. (Original) The method of claim i 48, 
acid or perchloric 
polymfer/molecule complex via eletrolydiialysis. 



51. (Original) The method of claim 48, Wh^ v 
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